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I, Frank Bbbnhard Dbhn, M,Sc., 
Ph.3>., A.I.C., Chartered Patent Agent, 
a British fiubjeot, of Kingsway House, 
103, Kingsway, London, W.G. 2; do 
6 hereby declare the nature of this inven- 
tion (which has been communicated to me 
by Eohm & Haas Aktiengesellschaft, a 
Joint. Stock ..Comply ...organised, under 
German Law, of Weiterstadterstrasse 42, 
10 Darmstadt, Germany) to be as follows: — 
The present invention relates to un- 
provements in or -relating to the manu- 
factui-e of hoUow - flexible- articles, such 
for example aa finger stalls, bulbs, 
15 ampullsB, teats, tube8> or the -like. Such 
artioles have' in general been made of 
ndiber. -- - . . 

According, to the present mvention 
articles of the kind set forth are . formed 
20 of soMd. and elastic. wlioUy- or partially 
- polymerised unsaturated organic . com- 
• pounds singly or in admixture and with 
or without additional substances. -In par-: 
ticular the polynaeriaation products of de- 
25 rivatives or acryHo acid or its Jiomologues 
. or polymerisation products of the acids 
themselves are employed. These products 
are stable as- regards their strength, . have 
good extensibility and. -resistance - to. tearr 
SO ing and the special' elasticity required for 
. the manufacture of finger. staUs and the 
" like which must mak& a -good fit without 
producing hurtful pressure through being 
pressed or dx&ym on. In .particular there 
35 may be mentioned acryhc acid and 
methacrylic acid, their methyl, ethyl, 
propyl, «myl, phenyl and benzyl . esters 
and their halogen substitution products 
such for example as ohlpracrylic - acid 
40 methyl ester. ' ' , 

. . In addition to the compounds men- 
tioned -above, other substances . containing 
the git)up CH2«C< notably the following 
may be. incorporated in the manufacture 
45 of the articles- in question, . namely, vinyl 
. - . esters, ethers and halides and their sub- 



substances the following may be men- 
tioned, vmyl acetate, propionate, chlor- 
acetate, benzoate, vinyl chloride or its 
substitution products such as chlorstyrole, 
methyl styrole, and also methyl-, ethyl- 
butyl-, chlorethyl-, vinyl ether or vinyl 
methyl ketone. • 

Insofar as these substances yield solid 
polymerisation . products they can be 
employed singly or mixtures of the sub- 
stances may be employed and in either 
case with c>r without additional substances. 
Polymerisation products which are too 
hard can be brought to the desired elasti- 
city and softness by means of softening 
agents. Liquid and semi solid poly- 
merisation products can serve inter alia 
as softening agents, other examples of 
which are given below. Moreover the 
strength of the products can be improved 
by additions of cellulose ester or ether. 

A very satisfactory mixture is for 
example a mixture of methacrylic acid 
methyl ester and acrylic acid iso-amyl 
ester. A polymerisation product of con- 
Biderable . tenaci^ is . .obtained by poly- 
merimng together a mixture of acrylic 
acid nitrile and acryhc acid methyl ester 
approximately, in the proportion 1:3 but 
the strength of the ester polymerisation 
product is improved by even smaller 
quantities of acrylic acid nitrile. Also 
acryhc acid .amide can be employed. 

As stated the polymerised acrylic and 
methacrylic compounds may be employed 
with additional, substances whereby their 
properties may be modified. As examples 
of additional substances the following may 
be mentioned :r-softening agents such for 
example as phthalic, tartaric, adipic, 
stearic and phosphoric add esters; ethers 
and esters of polyvalent alcohols . such for 
example as diethylene . glycol ethyl ether 
or .acetine; mineral and vegetable oils 
such as linseed oil or castor oil; artificial 
and natural resins such as copals, colo- 
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esters, ethers and haUdes and tnenr suo- ana iiauu^oj. x^«x« , 
Ititut ion products. As exyn^ artificial and natural caoutchouc 



411,860 



in small quantities; urea- aod phenol- 
formaldehyde ^condensation products; para- 
toluene Bulpho amido resins, resins from- 
polyvalent acids and alcohol^ and the 
5 like; also cellulose compounds such 
as nitro. or acetyl cellulose, cellu- 
lose ethers such as methyl, ethyl, or 
benzyl cellulose; basic substances jsuch as 
urea, guanidine and their derivatives; 

10 filling materials such. as .talcum; colour- 
ing matters such for example as those of 
the -anthraquindne series; and antiseptic 
agents. These substances can be added 
to the acrylic or methacrylic compoimds 

15 at any suitable stage in the manufacture 
of the articles and before, during or after 
polymerisation and with or * without 
. solvents. 

.The polymerisation itself may be 
20 effected at any suitable sifcage in the manu- 
: factupe. of the articles arid either, before 
. or after the articles are formed or "gradu- 
ally or .in stages during the forming of 
the articles. Moreover the polymerisa- 
25 tion can be carried out by the . usual 
- , methods such as by the aid of heat, light 
and/or catalysts ajid in- the presence or 
absence <rf ,8olvants or- diluents or in the 
form of emulsions, according "tq the .sub- 
80 stance to- be polymerised and 'th§ poly- 
' merisatioi) products to be* obtained'^ Tor 
example it has been found that of the" 
different stages of - polymerisation of the 
polymerisation products the highly 
3-5 viscous products having a viscosity of 
\ ■ about 40 and more degrees Engler in 10% 
ethyl acetate solution, are-v-ery favourable. 
Such "products are obtained - above all if 
the polymerisation is .carried out in the 
40 absence of solvent or in the presence of 
little solvent as well as with the use of as 
small as possible quantities . of catalysts. 
A sufficiently highlv ^cous polymerised 
acrylic acid methyl ester is obtained for 
46 example if the polymerisation is carried 
v.- out m a 60% acetic estey solution at about 
80O C, with addition of About 0.01% 
benzoyl superoxide. In the production 
of polymerised highly viscous methacrylic 
60 acid esters it is- best to "work without 
■-; solvent. . - 

; As solvents and diluents the following 
inter alia may. be. employed water, 
aromatic and aliphatic hydrocarbons such 
53 as benzine or benzene;, cldorinated hydro- 
' - carbons such ' as ethylene . chloride,- tri- 
chlorethylene,' chloroform, . chlorbenzene, 
dichlorbenzene and so forth; esters such 
as. methyl acetate, . :ethyl acetate, butyl 
60 acetate, cyclo-hexanol. . acetate, and - so 
forth; ethers- such as ethyl ether, dibxane 
arid so -forth; alcohols such"* as methanol, 
ethyl alcohol,, butanol,: benzyl alcohol; 
Icetones- such - as .-acetone, . methyl £thyl 
65 Ijetone, cydo-hexanone, • methyl . cycle. 



hexanone and the like. 

^ The fonriation of the articles, in ques- 
tion can be effected by the most varied 
. rii etho ds for example qy dipping squirt- 
ing, dravrfng or moulding. The dipping 70 
.method is preferably carried out by dip- 
ping- a form body member of the usually 
. employed materials such for example as 
artificial resin or caoutchouc, or glass, 
porcelain or metal and especially tinned 75 
copper or non-rusting steel, into a solution 
, of a polymerisation product or mixture of 
polymerisation i>roducts with or ^dthout 
additional substances, allowing the form - 
member to reznain for a short timo in the 80 
•solution and then gradually and imifoxmly 
drawing it up out of the solution, whereby^ 
the latter aiflieres to the walls of the form 
memlaer in the form of a film. After 
drawmg out, the form member Is prefer^ 85 
ably- rotated in order to obtain uniform" 
flow of soluidon to the" point of the form 
naember.' After reindv^ of the solvent 
which can be effected by evaporation or " 
hanging up in water, a film coating re- 90 
inains the thickness of which depends 
upon the conditions of production such as 
cqncentratiori, viscosity and temperature 
of .-sblution, speed of drawing out of . the 
solution, relation of the evaporation, 95 
number of times dipped,; and so forth and 
" can be suitably .varied as described by 
varying these different factors. For . . 
example it is possible to produce fibns of • 
0.01 mm. and even less Sickness. Alsp' 100 
it is possible to effect repeated dipping iii 
different solutions and .thereby to combine 
valuable properties .of different substances. . - 
Moreover it has been found advantageous .* 
m the .case of -repeated dippings to wet 106 
the. form members before each.. dipping 
with a high boiling point solvent or a. low * 
percentage soluision of- polymerieation . . 
product or mineral oil., 

In- order to produce a reinforced edge 110 
to the articles, ' the film jig rolled back 
somewhat to the desired thickness while 
it is- still in a sMcJcy condition. . In order • 
to- secure better, adhesion a small, quantity 
of. adhesive, preferably. a dilute solution 115 
of - a polymerisation, product .. cari - be 
painted -on irom - lam© to. .time. - AIsq 
reinforcing rings made from.ihe substance . . - 
sold under the Registered ' Trade .Mari 
*' Plexigiam " -or any other, suitable 120 
material for e?cample rubber can b& yoljftd 
uato the edge. The - coating is then 
sprinkled with powder inside and out and 
if desired . dried in vacuo. 

The films of pojyriierisatiftn. products 125 
of lower viscosity, are in g^eral more 
difficultly rollable .ot. ientirely unrollabje. 
It has .been found that/the highly vjscoul , 
products- possess, good rolling -properties " ' 
and that by sprinkling with. powder, meal, 130 
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flour or the like of various kinds . for 
example of diatomaceous earth; chdky 
gypsum, ■ iycopodium, maize- pv . rice 
starch, or wheaten • flour, tii6 rollability • 
5 can be still further improved. - Jn the 
case of polymerisatioii products' to .whieh 
the powder does not properly , adhere j 
adhesion " can be. promoted eith^ by 
moistening the polymerisation product 
10 Tidth a small quantity of solvent and ^en 
powdering or by. BprinMing on fhe powder 
at a higher temperature. 

Instead of employing a dipping :?neiihod 
it is also possible to employ a squirting 
15 method. In this, case- the- solution may 
be forced through a round nozzle in 
tubular forna, and the solvent is evapo- 
rated for example :in a hot chaniber, The 
tubes are cut ofi to the required lengthsj 
•20 segments are "cut at the. ends and the 
points or flaps are folded together hemi- 
spherically and caused to adhere together. 

Further- it is possible to manufacture 
articles of the Idnd set forth by blowing a 
25 solution of on6 or more of the said poly- 
merisatiqn- products, if desired .into forms: 
or moulds and removing the solventi The' 
solution may be employed warm and/or 
it may b& blown with" Woim air* After 
3D most of the 'solvent has' been evaporated 
the moidji can "be anspended in water for 
a time after whieh She" body formed is 
removed. Instead; of employing ^^solu- 
tions, films can be employed: in a similar 
•85 manner to that employed in the working 
up of celluloid. 

Articles of the kind described can- also 
be manufactured by drawing ar ready' pre- - 
pared film of a polymerisation prbctuct"* or - 
40 products over a mangel and stretching, it 
at an elevated temperature. The 
stretched film .is held in position and kept 
warm uiitil it has completely adapted 
itself to aierequired f orm and retE^i^B* ibis 
46 form upoii being removed. . ' " ' 

- In order. Tihat Hie' inventirai. may be 
well uhderkt6od'. the fpHoTKing specie; 
• examples will be given". by way of .illus- 
taraMon only:— 
.50 Example"!. 

• A.' smooth metal bir porcelain tube of 
80 vy>Tn : diameter and 800 inm.* in length 
^ " and closed at the end in the fbrm 'of . a 
hemisphere is dipiped into a .12% solution 
■55 of highly ■yiscbus polyrnerised acrylic acid 
methyl ester in ethyl acetate (viscosity 
120^' Engler in ..10% sblutipn) and after 
about i ihinute it is' ionifpnnly with- 
drawn, with" a speed of. about 8 cms. per 
60 minute. Aitei* -Hie last, drops of solution 
have fallen, off, which operation . lis 
assisted by tota^g the tliibe, .the. -fcube is 
• suspended for about 15* minutes in water. 
Thereupon the Ifilm coating formed on the. 
•65 tube is drawn ofi and powdered Snside'and 



out -with rice flour. - After drying a re- 
sistant flexible sac^ results. 

' A iorm m^bei' of Hard caoutchouc is 
dipped into a 12.% solution of 20 parts 70 
of highly yiscous- polymerised' methaci^lic. 
acid ethyl ester (viscosil^ 250°. Engler in: 
10% ethyl acetate- golutiQn) and 10 parts 
(if metiiylgiycol phthalate and 1 part of 
oastgr oii .in benzene, and imiformly 75 
Withdrawn during tiie course of 3 minutes. 
After removal of the solvent and drying a 
flexiWe-sack of 0.Q5 mm. wall thickness 
and of good strepgtii ia obtained. It is 
sprinkles with potato flom: and rolled 80 
up. /.*"•'""' 

A 20% solution of 95 parts of poly- 
merised aorylic. acid methyl ester, which 
contains. 5 parts of nitrocellulose in ethyl 8S 
acetate cut with . 10% butanol is mixed 
with 1 part of castor oil and 5 parts of 
acetine and employed as in Example 1, 
A sack <st the like of good quality and- 
strength is olitained. 9^^- 

- "2 parts of -feicresyl phosphate are added 
to & 20% solution in acetone of 3 parts, 
polyaeryfio methyl .ester and 2 parts of 
poly acrylic iacid nitrile which have been- 95 
polymerised in common together and a 
,gla8B or metal' :tube - is " slowly drawn 
throu^ the- solution. ' After evaporating 
the solvent .'the tube is dipped into a 2% 
mineral oil solution in monochlbrbenzene 100 
and again passed through the acetone 
solution; This process is repeated several 
times so that finally a strong film coating 
-is produced and this, after soaking in 
- - water can easily be drawn off and yields 105 
a solid durable ainpulla. 

Example 5. .. 
• A - mixture .of 60 parts of polymerisei 
acryUc- abld ethyl ester and 38 parts mono- 
chlbrbenzene is i>ressed at about 80— 100°. 110 
C: under SO — ^0 atmospheres pressure 
through a ring nozzle into a heated cham- 
ber and the solvent evaporated. The 
tube so iormed is then divided up in the 
manider described heretofore and at one 115. 
end divided .into segments by incisions.. 
These are formed by a spherical ctirvature 
and joiaed together by adhesion prefer- 
ably in a warm state* 

----- .Example 6. 120. 
- A prepared film of .92 parts, polymerised, 
acrylic acid, methyl, ester and. 8 .parts of 
methylglycoiphthalate prepared, by pour- 
. ing out imd evaporetting . a 25% ethyl 
acetate solution, is drawn over a mandrel 125 
and bSa there for a few hours at.40— 50«» 
Q. vnta lie filrVi has adapted itself to the 
shape of the mandrel' and will retain this 
form .even upon removal. In this maimer, 
tests '61 good Quality can be prepared. 130^ 
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■ 'RyAMT>T.Ta' 7, 

A 12% solution in benzene of 86 pacta 
of metnacrylio acid iso-amyl ester, 10 
parts of adipio acid cydo-hexyl ester and 
6 4 parts of mineral oil of. specific gravity 
0.88, is employed in the manner described 
m Ezfflnple 1. 

- A - niixtiire of 20 parts acrylic * acid 
10 propyl ester and 60. parts of vinyl acetate, 

prepared by a common polymerisation and 
20 parts of methylglycol pbthalate ia 
neated to 100^120o; C. and:pressed into a 
teat mpiild beated to this temperature. 
16 After cooling the mould .is opened and a 
teat of good durability is obtained. 

- As" shown by the following^ mixtures of 
difierent polymerisation products can be 

20 employed. A mixture of 1' part of styrole. 
- 2 parts vinyl acetate, 8 parts of acrylic 
acid methyl ester and 1 part of meth- 
acrybo acid methyl ester is polymerised 
jith addition of 0.1% benzoyl superoxide, 

26. 75 parts of this mixed pol^ymerisation pro- 
duct are dissolved with 25 pai-ts of diamyl 
phthalate in ethylene chloride to make a 
20% solution and employed as described 
m any one of the foregoing examples for 

SO the production of articles of fhe Irind 
described. . . • . • 

ExAMPUQ 10. 
: 90 parts of acrylic acid iso-propyl ester 
• parts, of acrylic acid are poly- 



merised in common. 90 parts of this 35 
polymerised mixture are. dissolved to a 
streng:th of 20% in a mixture of ethyl 
acetate and-, hutanol mixed in the propor- 
tion 4: 1 and 5 parts of phenol formalde- 
hyde condensation product in the form of 4Q* 
a 50% solution in acetone are added and 
the _ solution is employed as in Examples 
1 to S, Ah article of very great strength 
is produced. 

EXAMPLD 11. 45. 

By dipping a form member into a solu- 
tion prepared as described in Example 4 
a film ooating is produced. This is dipped 
for a short time in a solution of 2 parts 
of mineral oil in 98 parts of cyclohexanone 50 
and a layer is then produced by dipping 
in a solution of highly viscous polymerised 
acrylic acid methyl ester produced accord- 
ing to Example .1.. . After drying a satis- 
factory sack is obtained. 55. 
• Whilst in the foregoing some prefeiTed 
examples haye been given as illustrative 
of the .naanner of carrying out this inven- 
tion it is. to be .imderstood that various 
modificatibns • inay be made without de-" 60 
parting from the scope thereof. 

_ Bated tliis 13th day of "September, 19B2. 
. For the AppHcant, 
. EBAirs: B. 3>EHN & €0.. 

Chartered Patent Agents, 
Kingswjay House, 103. Kingsway, 
. liohdon, W.C.2. 
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-I,' Feanz • Bbrnbard Dbhn, *M.Sc., 
PhJ>., A.I.C., -Chartered Patent Agent! 
?,.o^^*w^ 'Subject, -of KingBway House 
m 103, Kingsway, London, W.C* 2 • do 
^ereby declare - the. nature- of this inven- 
tion (which has been communicated to me 
by Rohm & Haas Alctiengesellschaft. a 

- : ^0"^* Stock Company -organised under 
70 German Law, of Weiterst&dterstrasse 42, 

Darmstadtf Germany),- • and in whatr 
fanner the same ia to be performed,- to 
be particularly described and ascertamed 
" "ijjnd by the following statement: — 
75 The present invention relates to im- 
provements in or relating to the manu- 
facture, of hollow- highly ^exible - articles- 
such as tubes, finger stalls, ampuhe. teats" 

— •or. bulbs. Such articles- Have in general 
oO' been made of rubber. . . r . . 

It has previously been- proposed to 
manufacture tubes from- polymerised vinvl 
.alcohols. • - 
; Accordmg to- Ithe- present invention 



articled of "the -land described are made- 85- 
of solid elastic and flexible compositions" 
comprising one or more wholly or par-- 
tially polymerised acrylic and/or meth- 
acrylic acid esters and/or ■ nitrileS or their 
halogen substitution j)roduot8; 90- 

In particular there may -be mentioned* 
the methyl, ethyl, propyl, amyl, phenyl 
and -benzyl esters and their halogen sub- 
stitution- products such as chloracrylic 
acid methyl eater: * ' 95- 

^These products are stable* as regards' 
then- strength, have good extensibility * • 
and resistance to tearing and the special- 
elasticity required for the' manufacture* 
of- finger fitalls and; thfe like which must lOQ* 
make a good fit without producing hurtful 
pressure through being pressed or dra\m- • ' 
on. • • - - . .„•-*.- 

'In- addition to the compounds' men- 
tioned- above- other substances containing 105 
the group GH2-C< notably; the foUow- 
m^-may be* incorporated in the maiiufac- " 
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tore of the articles in question, namely, 
vinyl esters, ethers and halides and their 
substitution products. As ezampiBB of 
these substances the ' following may be 
5 mentioned, ymyl acetate, propionate, 
cblora'Cetat-e benzoate, vinyl ohloride or. 
its suhstitution products such as chlor> 
styrol, methyl styrol and also methyl-, 
ethyl-, butyl-, chlorethyl-, vinyl ether or 

10 vinyl methyl ketone. 

The articles in question are particu- 
larly advantageously made from poly- 
noterisation products containing besides one 
or more of the esters in question, also a 

15 quantity, preferably at least 20% of 
acrylic acid* nitrile. More particularly a 
polymerisation product comprising acrylic 
acid ethyl ester with about 80% of acrylic 
acid nitrile is a satisfactory and not 

20 dangerously inflammable matiarial. 
Poljnnerisation products containing 
acrylic acid nitrile are in the main . in- 
soluble in most of the usual solvents and 
show a notably slight tendency to swell. 

25 This combination of properties riders 
such compositions particularly suitable 
for the manufacture of tubes or the like 
intended to come in contact with liquid 
fuels or mixtures thereof such for ex- 

30 ample as beiKsiae, benzene, petrol, alcohol 
and the like. The quantity of the nitrile 
employed may be varied within wide 
limits but it should be noted that the 
presence of the nitrile in the mixture of 

86 - polymers is essential for obtaining the 
special effects referred to. 

In the case of these mixed polymers it 
may be advisable to heat them for some 
time to temperatures above 100° C, pre- 

40 . ferably to from 150°— 200° C. and if 
desired under increased jnessure.. The 
solubility : and the liabili^ to swell in 
solvents are still further reduced by this 
treatment. 

45 ' • Insofar as these substances yield solid 
polymerisation products they can be em- 
ployed singly or mixtures of the sub- 
stances may be employed * and' in either 
case with or without additional substances. 

60 Some of the polymerisation products such 
as the etbyl, propyl, butyl, isobutyl and 
amyl esters of polyacryUc acid and the 
amyl ester of polymethacrylio acid 
possess very great softiiess and flexibiKty 

S5 at ordinary temperatures and also even at 
low temperatures so that they may if 
desired be used alone for the manufac- 
ture of the articles in question 7 

Polymerisation products which alone 

60 ' are too hard for these pinposes such for 
exainple as' polymethacrylic acid esters of 
alcohols with up to four carbon atoms, are 
used in conjunction with suitable- 'soften- 
ing agents. * Soft poljnnerisation " pro- 

65 ducts such as those set forth above, may 



be employed as softening agents. It is 
to be understood however that if desired 
•softening agents may be employed with 
the soft polymetisatioa produots. 

The use of soft polymerisation produots 70 
as softening agents is of advantage in 
those cases where hardening occurs in 
course of time when ordinary softening 
agents are used by reason perhaps of the 
softening agents . being removed by sol- 76 
yents or at higher temperatures. 

The strength of the products may be 
iinptoved by a^ditiqns of cellulose esters 
or ethers. 

- A very ^satisfactory mixture is for 80 
example a mixture of methacryiic acid 
methyl ester and acrylic acid 
iso-amyl ester. A polymerisation pro- 
duct of considerable tenacity is obtained 
by polymerising together a mixture of 85. 
acryho acid niti&e and acrylic acid methyl 
ester approximately in the proportion 
1:8, but the strength of the ester poly- 
merisation product is improved by even 
smaller quantities of aery He acid nitrile. 90 
Also acrylic acid amide can be employed. 

As stated, the polymerised acryHc or 
methacryUc comiwunds may b.e employed 
with additional substances whereby their 
properties may be modified. As examples 95 
of additional substances the following 
may be mentioned. — softening agents, 
such for example as phthalic, tartaric, 
adipic, stearic and phosphoric acid esters; 
ethers and esters of polyvalent alcohols 100 
such for example as diethylene glycol 
ethyl ether or acetin; mineral and veget- 
able oils such as linseed oU or 
castor ' oil. artificial and natural 
resins such ' as copals, colophony; 105. 
artificial and natural caoutchouc in small 
quantities, urea- and phenol-formalde- 
hyde condensation products; para toluene 
sulphonamide resins, resins from poly- 
Yale'nt' flcids and alcohols and the like; 110 
also cellulose compounds such as nitro 
or '.acetyl cellulose, cellulose ethers such 
as methyl, ethyl or benzyl cellulose, basic 
substances such as urea, guanidine and 
their derivatives; ifilling materials such 115 
as talcum or kaolin; colouring matters 
such for example as those of the anthra- * 
quinone series; and antiseptic agents. 
Moreover, other organic or in- 
organic.. ' substances, such for ex- 120 
ample as zinc stearate, lamp-black, 
fats, waxes and the like can be added to 
or mixed with the other constituents if 
desired. These substances can be added 
to the said acrylic or methacryiic com- 125 
pounds at any-suitable stage in the manu- 
facture of the articles and before, during 
or after polymerisation and with or with- 
out solvents. 

The polymerisation itself may be effected 130 
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at any smtable stage in the manufaoture 
of the articles and either before or after 
the articles are formed, or gradually or- 
in stages during the formmg of the 
articles. Moreover, the polymerisation 
ean 'be carried out by the usu^ methods 
such as by the. aid of heat, ^ght and/or 
catalysts and in the i>re8enc^ or absence 
of solvents or* diluents or in the form of 

i5 emulsions, and ■ especially aqueous dis- 
persions according, to the subatance to be 
polymerised and the polymerisation pro- 
ducts to be obtained. For example, it 

. has been found that of the • difierent 

15 - stages of pol^erisation of the poly- 
merisation products the highly viscous 
products hayin«^ a viscosity of about 40 
and more degrees Engler in 10% et^l 

^ _ acetate solution, are veiy favdurablB.. 

20 €uch products ieure obtained above all if 
the polymerisation is carried out in the 
absence of solvent or in the presence of 
Httle solvent as well as with the use of 
as small as possible quantities of catalysts.* 

25 A sufficiently highly viscous polymerised 
acryhc acid methyl ester is obtained, for 
example if the polymerisation is carried 
out in a 60% acetic ester solution at 
about 80° C. with addition of about 

SO 0.01%. benzoyl peroxide, In the produc- 
tion of polymerised highly viscous meth- 
acrylic acid est-ers it-is best to work With- 
..out solvMit. 

As solvents and diluents the following, 

35 inter alia, may be employed, .water, 
aromatic and ahphatic hydirocfla*bqiis such' 
as be^nzene. or benziiie, chlorinated hydro- 
carbons such as ethylene chloride, -tri- 
chlorethylene, chloroform, chl6rbenzene> 

.40 dichlorbenzene and so forth; 'esters, such' 
as. methyl acetate, ethyl acetate, -butyl 
acetate, cyclohexanol acetate and ' ' so 
forth, ethers siich as ethyl ether, dioxahe 
and so forth; alcohols such as, methanol,' 

4§- ethyl, alcohol, butanol, benzyl alcohol';' 
Icetones such as acetone,, methyl ' ethyl 
ketone, cyclo-hexanone, ^itietiiyr . cyclb- 
hexanone and-the like. ■ 
. The formation- of the articles in quie's- 

50 ' tion can be effected by the rhost varied 
■ methods for example by dipping, sqiiirt- 
•ing, drawing or moulding. ' The dipping 
method is preferably earned out by 
^ dipping a form body" member of tlie 

SS - usually employed materials' suchj . for 
example, as artificial resin or caoutchouc, 
or glass, porcelain or metal and especiaUy 
tinned copper or non-rusting steely int<> 
ft solution of a polymerisation product or 

60 mixture of polymerisation products with 
oi* without additional s'ubstcinces allowing 
the form member to rernain for a short 
time in tts solution and then gradually 
and miiformly drawing it up out of the 

6S solution, whereby the latter adheres to the 



walls of the form member' in the form of 
a £hn. After drawing out, the form 
member is preferably rotated in order to 
ob'tain uniform flow of solution to the 
point of the form member. . After re- 70 
moval of the solvent which can be effected 
by evaporation or hanging up in water, . 
a- film coating . remams the thickness of 
which' depends. -iipon .the conditions of 
production such as . eoncenfeation. vis- 15. 
eosity and temperature of solution, speed 
of drawing out" of the solution; regulation 
of the evaporation, number of times 
dipped, . and so forth and can be siiitably 
varied as desired by ..varying these 8tt 
different factors. ' For -example, . it is 
possible to produce films of 0.01 mm. tmd 
even: less thickness. .Also it . is possible 
to : effect .repeated dipi>ing in- Afferent 
soliitiona' and thereby to combine valu- 8S: 
able ' properties of .differenii substances. 
Moreover, it'has been- found advantageous 
in the case of repeated dippings' to wet 
the form * members before each dipping 
with a:high boiling point, solvent or a low 9Q 
percentage solution of ' polymerisation 
product or mineral oil. 

In order to produce a reinforced' edge 
to the articles, the' film is rolled back 
somewhat to the desired thickness while 95- 
it is still in a sticky condition. ' In order 
to ' secure bett-er adhesion a small quan- 
tity of adhesive, preferably a dilute solu- 
tion of a polymerisation product can be 
painted on &om time to. time. Also 100 
reinforcing rings made -from the substance 
sold under the' Begistcred -^ade' Mark 
" Plexigum " or any other suitable 
material for" example, rubber, can be 
rolled - into the edge. * The coating is: 105- 
th'en sprinkled with powder 'inside and 
out and if desired dnedi ih vacuo.- . ' *. - -: 

The -"films of .polymerisation products 
of lower viscosity are in general more 
difiicurtly roUable or en±ii*ely^ unroUable. 110 
It has been found . that' the highly" .viscous; 
products possess good * rollmg' pi'oper-- 
ties and 'that by sprinkling with powder, 
meal, flour or the 'like of various Idnds 
for exami)le of diatomaceoiis earth, chalk' 115 
gypsum, * lycopodium, maize- or 'rice 
starch," or wheaten flour the ■ reliability 
can be still further improved: In' the 
case of- polymerisation: products, to which 
the -powder does* not -properly- adhere; 120 
adhesion -can be promoted " either by 
moistening -'the polymerisation product 
with a small quantity of solvent and- then 
powdering* or by apfmkling-6n the powder 
at a higher" temperature^ ^ 125 

Instead 'of eniploying. a. dipping method 
it is also possible to employ a squirting 
method. *£i this 'case a* solution may be* 
forced through a "round nozale in tubular 
form, and tiie solvent is evaporated for 130 
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example in a hot chamber. The tuhes are 
cut o5 to the required lengths,, segrdenta 
ore cut at the ends and~ the points or fiaps 
are folded together hemispherically. and 
6 caused to adhere togetberl! 

' The * squirting xneUidd can also be 
carried out> without the* addifdon of 
solvents, especially if such substances bs 
talcma a^d cellulose esters are added to 

10 the polymers (see Example 14). 

.Further it is possible to manufacture 
articles oji- the kind' set forth by blowing a 
solution of oae ox jnore of l^e said' poly- 
merisation productiB, if desiired into forms 

15 or moulds" and removing the solvent. The 
solution may. be employed warm andVor 
it may be. blown with warm air. Arter* 
most of the solvent' has been evaporated 
the mould can be suspended in water for 

-20 a timej '^fter whi<i tlie body formed is 
removed.' • -Instead of employing' Bolutions; 
iftlmft can be employed in a pimilpT Tnn-Tmey 
to that - employed in the wbrldng up of 
cellxiloid. — 

:25 . Articles, of the kind described' can also 
be manufactured by drawing a ready pre- 
pared film of a" polymerisatidn .product or 
products over a mandrel and stretching it 
at an elevated temperature. The. stretched 

•3.0 film is held' in position and kept warm 
until it has completely, adapted itself to 
the required form and : retains this form 
upon being removed/ ' : ' 

In order that the invention may be well 

'86 . understood the following specific examples 
will be given. . . by way of illustration 

only: — : - . • . : ' • ' 

. FfXATtfPLE. 1. . - * . 
A smooth metal or porcelain tube of 

-40. 30 nun, -diamieter and 800 mim/jnlengtii 
and closed at tiie.^nd'iii'the mrm of « 
hemisphere . is^ dipped .'into, a* 12% solution* 
of highly, viscous polymerised' acrylic acid 
methyl ester in' ethyl acetate (viscosity' 

45 120O Bngler. .in lO% solution) and . after 
about 1 minute it is uniformly withdrawn,, 
with' a' speed of about 8 cms. per minute. 
After the. last - drops of solution - have' 
fallen o£E .\vhich operation is assisted by 

-dO rotating- the- tube, the tute. is • suspended 
for about 15 .minutes in water;" r 'There- 
upon the film coating formed on the. tube 
is drawn ofi and powdered inside and out 
with riod flour. After ■ drying *a' resistant* 

-55 flexible sack results; * ' ' 

■ ExAMPl*B*-2.- ' :'. 

A form member of hard caoutchouc is 
dipped into a 12%- solution of 20 parts of 
highly viscous polymerised methacrylic 

•60 acid ethyl ester (viscosity 250° -Dngler in' 
10% ethyl acetate solijl^on) and 10 parts 
of methylglycol phthalate and 1 part of 
castor oil in benzene and uniformly 'with- 
drawn during the' course of 8 minutes. 

"65 ; Aftei^ removed of the solvent cmd drying, a* 



flexible sack of 0.5 mm. wall thickness 
and of good strength is obtained . It is 
■sprinkled with potato fiour and rolled up. 

A 20% solution of 95 parts of poly- 70 
merised aozylio acid meth^ ester, -whidli 
contains 5 parts of nitrocellulose . in ethyl 
acetate cut. with 10% butanol is mixed 
with 1 part of castor oil and 5 parts of 
acetin and empbyed as in 'Example 1. 75 
A sack or the like of go<^ quality and 
strength is ob.tained. 

■ Example 4, 

2 parts of tricresyl phosphate are added 
to a 20%' solution in acetone of 8 parts 80 
polyacrylic rnethyl ester and 2 parts of 
polyacrylic acid nitrile which have been 
polymerised in cominon together and a 
glass or metal tube - is "slowly drawn 
through the solution.- After evaporating 85 
the solvent. the tube is dipped into a 2% 
mineral oil^ solution in m'onochlcrbenzene 
and a^sin passed through the acetone 
solution. This process is repeated several 
&nes sa that finally a strong film coating dO 
is produced and this, after soaking in 
water can easily be dravm off and yields 
a solid durable ampnlla. 

• Example 5. 

A mixture of 50 parts of polymerised 95 
acrylic acid ethyl ester and 38 parts 
monochlorbenzene is pressed at about 
80 — ^100° C. under • 30 — 40 atmospheres 
pressure through a ling nozzle into a 
heat-ed- chamber and iSie solvent eva- .lOD 
porated. ' The tube so formed is then 
divided* uj> in the manner described here- 
tofore and 'at one end divided into seg- 
ments' by ihcisioris. These are formed to 
a spherical curvature and joined together 105 
by adhesion preferably in a warm state. 
Example 6. 

A prepared: l&Iui of 02 parts polymeriscid 
acrylic acid methyl 'ester -and 8 parts of 
methyl^ycolphthalate prepared by pour- 110 
ing out and -evaporating 6* 26% ethyl 
acetate solution, is dravra over a mandrel 
and held there for a few hours at 40 — 60° 
C." until the film has adapted itself to the 
shape of the mandrel and will retain this 115 
form even upon removal. In this niaimer, 
teats of good' quality can be prepared. 
Example 7. 

A 12% solution in benzene of 86 parts 
of . methacrylic ' acid iso-amyl ester, 10 120 
parts of adipic acid cyclo hexyl ester and 
4 parts of jfdneral oil of specific gravity 
0.88, is employed in the rnamier described 
in Example- 1. ' 

• Example 8. 125 
A mixture • ol 20 parts ' acrylic acid 

propyl ester and 60 "parts of vinyl acetate, 
prepared bjr a common polymerisation and 
20 parts * of methylglycol phthalate is 
heated to~100^120o Gi and'pressed into a IdOji 
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example in a hot chamber. The tubes are 
cut off to the required lengths ». segments 
are cut at the ends andT the points cir flaps 
are folded together hsmisphericaTly. ' and 
6 caused to adhere together.! 

* The squirting method can also be 
carried out- without the addition of 
solvents, especially if such substances as 
talcum ^d cellulose esters are added to 

IQ the polymers (see Example 14). ' 

Further it is possible to naonufacture 
articleB dE the kind set forth by blowing a 
solution of onQ or jnore of l^ie said* poly- 
merisation products, if desired into forms 

15 or moulds' and removing the solvent. The 
solution may. be employed warm andVor 
it may be. blown with warm air. 'Axter' 
most of tiie solvent has been evaporated 
the mould can be suspended in water for 

20 a timej after which the body fonhed is 
removed.* -Instead of employing" solutions; 
tfil me can be employed in a si m i lflr mft-TiPfii* 
to that employ Qd in the wbrMng up o£ 
celluloid. — : ■ ■* " 

.25 . Articles of the kind described can also 
be manufactured by drawing a ready pre- 
pared film of a' poiymerisatidn ."product or 
products over a mandrel and stretching it 
at an. eldvated temperature. The. stretched 

W film is held' in position and kept warm 
imtil it has completely adapted ' itself to 
the required form and : retains this form 
upon being removed, " " : " 
In order that the invention inay be well 

'85 . imderstood the following -specific examples 
will be' given.-. by way of illustration 
only: — : - . - . .* 

-BXA^LB. 1. . 

A smooth metal or porcelain tube of 

-40. 30 mm. -dianieter and 30Q mm/^lengiiL 
and closed at the . .end' in "the form of 
hemisphere . is dipped /into . a 12%' solution* 
of highly, viscous "polymerised aery Kc acid 
methyl ester in' ethyl acetate "(viscosity' 

45-1200 Engler. .m" 10% solution) and . after 
about 1 minute it is unifomdy withdrawn*, - 
witb a' speed of about '8 'cms. per minute. 
After -the, last-.dropd of solution - have' 
fallen olE .which operi$tion is assisted by 

-CO - rotating- the- tube, the tute. is ' snspended 
for about 15 ; minutes in water;' / '^here- 
npon the film, coating formed on the . tiibe 
is dr&wn oS. and' powdered 'inside and out 
with, rio6 flour. After - drying -a' resistant' 

-d5 - flexible ss^ok results; 

■ExAm pIjE* 2. ' 
•A form member of hard caoutchouc is 
dipped into a 1^%- solution of 20 parts' of 
highly viscous polymensed methacrylic 

*60 acid ethyl ester (viscosity 260° Engler in 
10% -ethyl acetat-e solution) and 10 parts 
of ' methylglycol phthalate* and 1 part of 
castor oil in benzene and unHgrmly'with* 
drawn during the' -course of 8 minutes. 

-^6 ; After removed of the solvent and dryiog. a" 



flexible sack of 0.5 mm. wall thickness 
and of good strength is obtained. It is 
•sprinkled with potato flour and rolled up. 
Example 3. 

A 20% solution of 95 parts of poly- 70 
merised acrylic acid methyl ester, which 
contains 5 parts of nitrocellulose in ethyl 
acetate cut. with 10% butanol is mixed 
with 1 part of castor oil and 5 parts of 
acetin. and employed as in Example 1. 7& 
A sack or the like of good quality and 
strengfji is obtained. 

; ExAittPLB 4. 

2 parts of tricresyl phosphate are added 
to a 20%' solutdon in acetone of 8 parts 80 
polyacrylic methyl ester and 2 parts of 
polyacryUo acid nitrile which have been 
polymerised in common together and a 
glass or metal tube - is slowly drawn 
through the solution.- After evaporating 85 
the solvent. the tube is dipped into a 2% 
mineral oil, solution in monochlorbenzene 
and again passed through the acetone 
solution. This process is repeated several 
times so that finally a strong film coating 90 
is produced and this, after soaking in 
water can easily be drawn off and yields 
a solid durable ampialla. 

EZAMPLB 5. 

A mixture .of 50 parts of polyznensed 95 
acrylic acid ethyl ester and 88 parts 
monochlorbenzene is pressed at about 
80 — ^100° O. under ' 30— 40 atinospheres 
pressure through a xing nozzle into a 
hearted chamber and the solvent eva- 100' 
porated. The tube so formed is then 
divided* uj> in the manner described here- 
tofore and " at one end divided into seg- 
meiits* by incisions. These are formed to 
a spherical curvature and joined together 105 
by adhesion preferably in a warm state. 
Example 6. 

A prepared tfilm' of 92 parts polymerised 
acrylic acid methyl ester and 8 parts of 
methylglycolphthalate prepared by pomr- 110 
in^ out and evaporating a 25% ethyl 
acetate solution, is drawn over a mandrel 
and held iOiere for a few hours at 40 — 50° 
C;'mitil 'the film has adapted itself to the 
shape of the mandrel and wiU retsdn this 115 
form even upon removal. In this manner, 
teats of good quality can be prepared. 
Example 7. 

A "12% solutipn in benzene of 86 parts 
of methacrylic acid iso-amyl ester, 10 120 
parts of adipic acid cyclo hexyl ester and 
4 parts of mineral oil of specific gravity 
0.88, is employed in the manner described 
in Example- 1. 

• Example 8. 125 

A mixture • of 20 parts acrylic acid 
propyl ester and 60 parts of vinyl acetate, 
prepared hy '-^ common polymerisation and 
20 -parts "of inethylglycol phthalate is 
heated to''100^120o c, and'pressed into a VSOi 
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example in a Hot chamber. The tuBes are 
cut o£E to the required lengths,, segzaents 
are cut at the ends andT the points oir flaps 
are folded together hemispherically. ' ynifl 
5 caused to adhere together! 

" The squirting method can also be 
carried out- without the addition of 
solvents , especially if such substances as 
talcum a^d cellulbSB ofitefs are added to 

10 the polymers (see Example 14). - 

.Further it is possible to manufacture 
articles of- the kind' set forth by l^lowing a 
solution of one or jadore of IJie said' poly- 
merisation products, if desired into forms 

15 or moulds' and removing the solvent. The 
solution may. be employed warm andVor 
it may be. blown witti warm air. "Arfcer* 
most of tiie solvent has been evaporated 
the mould can be suspended in water for 

-20 a time, after whidi the body formed is 
removed.' • Instead of employing" sohitions; 
tShns can be employed in a similar mamier 
to that employed in the wbrMng up of 
celluloid. — : * ■ 

:25 . Articles, of the kind described can also 
be manufactured by drawiii^ a ready pre- 
pared film of a polymerisation ."product or 
products over a mandrd and- stretching it 
at an elevated temperature. The. stretched 

'W film is held' in positibn and kept warm 
until it has cdmpletely adapted ' itself to 
the required form and : retains this form 
upon being removed^ ' ' : " 
In order that the iavention raay be well 

.'35 . imderstood the following specific examples 
will be given. . by way of illustration 
only:— 

"EXAl^PLE. 1, . 

A smooth metal or porcelain tube of 

-40 30 mm. -dianieter and 800. nim;'|n length 
and closed at tiie...end'in 'the form of .a 
hemisphere is' dipped /into, a 12%' solution 
of highly, viscous polymerised acryKc acid 
methyl ester in' ethyl acetate (^oosity 

45 1200 Engler. .in' 10% solution) and . after 
about 1 minute it is unifoxinly mthdrawnv*. 
^^iJi^'a' speed of about B'cxns. per minute. 
After the last - drops of soliilaon * have' 
fallen oft .^hich operation is assisted by 

-00 ' rotating- the- tube, the tube, is * suspended 
for -about -15 ; minutes in • water: ' There- 
upon the film, coating formed on the. tube* 
is • drawn ofE and- powdered inside and out 
with rice flour. After drying -a resistant' 

-55 flexible sack results; ' * - 

*A form member of hard caoutchouc is 
dipped into a 12%- solution of 20 parts of 
higfdy viscous polymensed methaorylic 

•60 • acid ethyl ester (viscosity 250° Engler in 
10%-*ethyl acetate soliiUon) and 10 parts 
of methylglycol phthalate and 1 part of 
castor, oil in benzene -and uniformly 'with- 
drawn during the' course of 3' nunutes. 

'66 : Aft«r removal of the solvent and drying, a 



flexible sack of 0.5 mm. wall thickness 
and of good strength is obtained. It is 
•sprinkled with potato flour and rolled up. 

A 20% solution of 95 parts of poly- 70 
merited acrylic acid methyl ester, which 
contains 5 parts of nitrocellulose in ethyl 
acetate cut. with 10% butanol is mixed 
with 1 part of castor oO and 5 parts of 
acetin. and employed as in -EAxample 1. 75 
A sack or the like of good quality and 
strength is obtained. 

2 parts of triciresyl phosphate are added 
to a 20%" solution in acetone of 8 parts 80 
polyacrylic methyl ester and 2 parts of 
polyacryHc acid nitrile which have been 
polymerised ia common together and a 
glass or metal tube . is slowly drawn 
through the solution*.- After evaporating 85 
the solvent the tube is dipped into a 2% 
mineral oil, solution in monochlorbenzene 
and again passed through the acetone 
solution. This process is repeated several 
tinies so that finally a sti'dng film coating 90 
is produced and this, after soaking in 
water can easily be drawn off and yields 
a solid durable ampulla. 

• Example 5. 
' A' mixture Of 50 parts of polynierised 95 
acrylic acid ethyl ester and 38 parts 
monochlorbenzene is pressed at about 
80—100° C. under " 80 — 40 atmospheres 
pressure through a ring nozzle into a 
heat-ed- chamber and ttie solvent eva- 100 
porated. The tube so formed is then 
divided' uj> in "the manner described here- 
tofore and ' at one end divided into seg- 
mehts' by incisions. These are formed to 
a spherical curvature and joined together 105 
by adhesion preferably in a warm state. 
Example 6, " 

A prepared' t&Im' of 92 parts polymerised 
acrylic acid meihyl ester -and 8 parts of 
methylglycolphthalate prepared by pour- 110 
ing out and .evaporating a 26% elJiyl 
aceibate solution, is drawn over a mandrel 
and held there for a few homrs at 40—50° 
G. 'imtil the film has adapted itself to the 
shape of the mandrel and wiU. retain this 115 
form even upon removal . In this manner, 
teats of good" quality can be prepared. 
"Ryampt^t! 7. 

A 12% solution in benzene of 86 parts 
of methacrylic acid iso-amyl ester, 10 120 
parts of adipic acid cyolo hexyl ester and 
4 parts of mineral oU of specific gravity 
0.88, is employed in the manner described 
in Sxample 1. 

Example 8. 125 
A mixture - of 20 parts acrylic acid 
propyl ester and 60 parts of vinyl acetate, 
prepared by a common polymerisation and 
30. parts of inethylglycol phthalate is 
heated to"100^'120o 0. and pressed into a iSCj 



